Review article: diabetes and atherosclerosis--running on a common road.
Insulin resistance accounts for glucotoxicity observed in diabetes and atherosclerotic disease. Glucotoxicity depends from the shift of glucose metabolism from the glycolytic pathway to minor forms of glucose metabolism, including sorbitol, hexosamine and AGE pathways. These pathways increase oxidative stress and/or block insulin signalling so leading to a further decline of insulin action. A genetic defect of insulin action (the g972R Insulin Receptor Substrate 1 variant) may sustain endothelial dysfunction, the first defect of vascular homeostasis in the road to atherosclerosis. Furthermore, hyperglycemia even in the absence of insulin resistance, activates the hexosamine pathway in endothelial cells, affects the production of nitric oxide, increases the production and activity of metalloproteinase 2 and 9 and activates endothelium thus provoking endothelial dysfunction. Oxidative stress and inflammation through activtion of IKK-beta could determine insulin resistance impairing IRS-1 ability to activate the metabolic branch of insulin signalling. Furthermore, increased oxidative stress may be speculated to affect glucose metabolism in a proportion of patients with coronary artery disease. In conclusion, type 2 diabetes and atherosclerosis share vascular homeostasis and glucose metabolism and insulin resistance might be the common road where diabetes and atherosclerosis run together.